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ABSTRACT: 

PROBLEM TO BE SOLVED: To efficiently cool heating bodies disposed 
vertically at the top and bottom of a coolant tank. SOLUTION: The cooler 
comprises a steam passage 9 for housing a coolant to be boiled and 
evaporated by heat from an IGBT module 2, radiator 4 for cooling the 
coolant to condense and liquefy it and condensate passage 10 having a 
lower passage 38 communicating with the passage 9 to return the liquefied 
coolant to the passage 9 through the passage 38. It has an upper guide 
passage 301a for communicating the passage 9 with the passage 10 and 
medium guide passage having a narrower passage area than that of the 
upper one 301a at a lower place than the upper one 301a. Thus it is 
possible to feed a well liquefied coolant to the steam passage upper part of 
the coolant tank tending to be lack of the low temp, condensed coolant and 
prevent extra liquefied coolant from effluence from the lower guide passage. 
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[0039] -e-LT. Z<D±.mftm30 1a. 
^rtilSS3 0 1b. TW?aS53 0 1 ct±. 
iOBl 0{8H\c7)i3PfiBJ: 0 t^iiSS9^ilPfi 
B^#±#fcfc*J:dfc:Eift;S*i"0^. fcfe. Hi 

IttSftflBUftl OBIfctt, S-MSrtaS&OiaP&OirF 
ttifit. «ffl7K5IKi 0*^#^rtiiS8rt(c?Kfl:^^ 
»<1M K&3 0 2#EK&h.TVi&. 
[ 0 0 4 0 ] Srfc. *HttaJBS£&ft &£ffiffi3 (i. 
2tttf5»R7*lS0^*4ii:t:J:9JBfKS<iTViS 



(EBk«*) . *LT. 3E&S3 0. 32£?3H£7ti± 
M»tttfMW-4. £&S3 0EB7*>£l*l 

aS83 01 a, 301b, 3 0 1 c£#j£U JifBif-f 
K«3 0 2*Rtffi4. iOtt. 5tt$3 0. 3 2£& 

0. 3 2Rtf3HE7£IB»*6. 

[0041] w,2(rmmw®wm - m&m 

iil»3 8*^Sni»S^<i£S§ill»^P l 1jiS& (_L& 

^ms&3 ola) mtti. zco^m. mstfictstt 
£ftu»3 o i a^Lr-HWr»ft?ai*«ft'c* 

6 . ifc. ±&sgflfflS&3 0 1 a J: •? tT^rco^rt« 

r**+g»a*aH»3 o i btt. *<oa88ffi®#±&§g 

rtM»3OlaJ:0*>'hS<RieLT*&fc», 4>ggS 
«&3 0 1 b^4>^%ffifl^l»^iW(z^^ 

izt m±?$ h . ztuzx >o . raJiijiffitciW 

ZX\ 3fSrt3ffl^T»jaSW»tjfi^<S^$<iftJES*L 
[ 0 0 4 2 ] *^Sfe^®{±±g^rta?S3 0 1 

a. +&§gfla«&3 oib, Tg^rtas&3 oidi 
ft. ^«a!S9*^«i^gassi 0A«K>»jra 

■f&Zt m±X'Z h . i 9WC3WJSK RflSfr 
[0043] SffifflSiSl OfcfflfcOlT'f K«3 

(^3^HStW®ffi) JaTJc**9Uc«tt*JB3«)Wt 

[0044] H8JS^3c0Hi6O^®tfc(ti>glK^ai 
mm 1 «9jEiB0-C$> 9 . H9 ( a ) . ( b ) J208£fc 

fc <omm<!}.t:*>MzimbmmcQ®mftwmm*mw 

■tft. *Sli|co}B®ti3^Tai^LtllMWg.©i: 

[0045] j&mrwBintwwtt* 08tc*-r«t 
±T*rte:w*5a»3 o ams&fflwm . 

Sa»3 2tJ:-»TKBSii*ISSia»9. Sii» 

i o . *> j:z^Hm»3 3*fg^*(6itaaLT^ 
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ai/Mi»9tEH$iiT^s. imtffflvmt tx 

01 (g?i*jjiBS) tffifSLZtix^z,. &tz. ±mzim 
S3 o i trmmm3 stcomut. $zftMmiB& 
zti-rmmemi otfmm8&9t£ttt&Lx^&. 

[00461 09 ( a ) 3(C±^rtilSS3 0 

uimftT't&^u mm(b) iz*-t £oiz®m-& 
tf.om&<?>'bKj)*i>%-?x^xi>B&\ im(o>\w±. 

Wfccn J: o tz R-S? iz^mzm^ itX i> &u L . 0 
lo±dfcJI&£?5£K«j£2*rCi>llu. SSt 
»/jNfttt^frSgSP^T'&-?Tt,&^. S53<9 

[0047] *nitco®ffitt>^T &ss i nmwim 
tmm®%imz\ttfx'zz>. w*>. -msmm. 

tLX<7>m&30\Z. *<D±Jj. fiBt>±gOIGBT 
a*J@£$^SftJfftC, &«S?08IK1 0*> 

^i^ass 9^«fB?g£-Maw-& np^T-fc s±assrt 

fflS83 0 1 (5fSrtSIS&) #»££*i.T^£„ .IcoM*. 

±gPfc. ±g8?rtil»3 0 1 a£:frLT3t#&?8fl:#« 

[0 0 4 8] 2*:. ±S^I*)jiiSS3 0 1 tTa5aaIS53 
8fccoraT1i^aS9t#l8?g31SSl 0fc£#8StT 

Ttth£ft%mfc{mmsm3&9izmiti 

■tZ>Ztm±X'£&. ZtHzXL TSBfiIS&3 8(;: 

& . gsrtSK 3 o i jiT&aass 3 8 c^v w# 
x'Bs&iztv&wK m%jm9coTmzfrj<iz~?tix 
T%mm38frt±<?)mim&®tem<miz>t:#>. * 
z.tmKm&i>m>ix < h . «ot . tow 

3 8£»LTO&iM^$-lig«Loo. ?#^±35T 

[0049] (S4col6K^ffi) £TF£*%)!(c&(t 
S^4<oHffico»®^K?taJIISl 2:01 0£fflwt 

i»Btts„ mioim4ommcrmmizmhmmftMi 
mmojEmK-bz. aTizmiommsimmto 
m&&&*Mz*mmmmmm$mmsmw't 
h. ^mk<mm^zi5^xmi^Ltzmm<mmt.n 

[0050] xmmoBBizte^xn. m^m^3 0 1 

MSSV 5 1 1*1 fcHW"* 5 2fc»JtS*lT 

t>4. i«Krt3i»3 0 1tt. *Wtm7<0S£iiJP3 5J: 

0 fc±afc» utm&stzistthwan 4 1 j 0 i>T® 

fc»«S*LS. ^rtilS83 0 Hi, JPftYfcJinLIHfc 



[0051 ] jjcfc. &4mm>wm.<wtm ■ m&m 

Wi. 3t^W«JBfcb^Tfc»3«)»afc«MBIil:H 

TW-byW-^ 5 2J3£rtag&3 0 1 «9B)£3*i.TVi& 

SGi»±»t:. g?rtiIS&3 0 1 t^LT+»=aa(Hiaft« 

[0052] §grtil*&3 0 1 tT95a«3 8t 
mt*M»jlR9 fcHMBW 1 0 1 

fc*>» T**^^=5:?Kft^i*^ji^9tsS[tB-rS 

&M&3 o i itTummm 8carv««-c» 
iifflSS3 8*^<7)js^}#jimft* J Jii.4/iy>. 

4»ftJ«HI«)«^L"C<6. ffiot> TSKIffl8&3 8 
ZMLXcOffl&fflmzm&L^L tttmiMTrtti; 
m>-HMzffoZbtf?*&. 
[0053] (!3fcO£S^Ofl!0£UK) JJBmJb 
^lg4«0||i£c7)®©tfcv^Ttt. J^ffif 3Wrt3i*W 
affi9t«ja?gilS8l 0(cBII5#iTV^fe»» ^SEffl 

bimb. ztiizz*). mm&intmttiiMtmg 
■tmmyy y'rjy-yzmkix. &^wmmz& 
iztifczt. *tz.mmm9bmm&miob 
^BBLfc^ktio. wmms&i oftvvami. i 

GBTt^ J .-^2*^g^fS»tJ;- 5 Til«K$ 
*i4ii:«fi8rvvt». il^affi9|*|<0^ISEi:Jt^Tffiia 
taroTH*. *LT, «I<OffiigcO?^i*^rt3i8&3 0 
1.301 a~3 0 1 c<7)M^S-jloTli»:Mga 
SSI 03&»6«Wa»9^ffi|ftSJi4ii:(cj: 2&$JI 
< I GBTt^'i-;U2«0^ffl^fi : ^3^fc*>*T-#4. 
[ 0 0 5 4 ] 4fc. Sc^tt^'JM^-rS t SSffiP 3 

W444«XhU-h (H-g) X'bhb. ftffim^ 

i>%< mmmwskx ix < & . m^mmm-m 
&2tiz><nx\ *<ww&mu&4 2<r>xu : m\tmm 
xmtzztixL±o. z<vm&. mBmiwm^mc 
=5:<. mimmsmxffhtLhzuz^ 0 

mm#1&TLXL&?. LfrLttfib* ISBHTS. 

%4<nmL<mm\zi5^x\±. sKAnasiaiic^asv 
whP€aipa54 1 *Rwsfc». }$ississ4 2^m 

X'mmKMt^xf&mmtfiozbffx-z. im 

s z b izx o . &8mw&4 2^(?$m<r>%i\<m o t 
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£&»-ri>. ztuzx*). iihiM&mftLxzmfrZft 
m-z>z\ktfx'*h. 

[0055]^ ±iem . %s . &4<r>mm<r)&m 

$3 0 ZWgZitXBfRZitXhB:^. 

imi i ^ltonsfe^sfcfcfti-stB^ai^fflwwiif 
mx'hh. 

[02 ] 0 IK:* L?tg|iJS^a]^fficOffl)ffi0T-S>S . 

[@3]0i t*Lfc^js^asifi^«&ii^isiBD0-c' 

[04 ] 0Hc*L!t»IS?#a]||^ftfiS<7)BriS0-C 

[05 1 ( a ) amm zmm-hfm-rv-ynmm 
mx-h*). (b) \±(a.)<n*mmxhz>. 
[06] miiz*Ltzmm&m£m<7m&xmz*-tm 

X'foh. 

[07 ] m2<mm<m^nv&mmftmm<r>jEm 
mxhh. 

[08] m3c7)nsg^®{cfc{t*gag^a]iia^iEffi 
mx'hh. 

[09 3 ( a ) , ( b ) te08fc:*Uv:$l8#2PSIfi<9 
A-A' BMiT&S. 

[01 0] m4coHJ6<0^©fcfcttl.ail»?&^SWiE 
[flF^JifcHJi] 



1 mm&mm 
10 sas^m 
16 2*1*7 

2, 2a-2c IGBT*^-;Kaia^fls) 

2 2 X>K^^y7* 
26a */H- 

3 xmm 

3 0 SttSS ($&8ffi4tttti) 
30 1 gftilSS 

30 1a ±&grt)IS& (mi^SgrtJiS) 

301b *mm® (&2<n , mM&) 

30 1c TSgflilSS 
30 2 IMF* 

30 3 hj&a: 

31 3£agn£aas«) 
3 2 sags 

3 3 

3 5 s&BP 

3 6 slAP 

3 8 TS83» 

39 mam 

4 ifegSsS 

40 fmyis-b 

41 /jspgggpgj 

42 #&a!& 

4 4 g[Affi!GIfflS5 
4 5 Slttiiffl^i^ 

4 6 -jjomsm 
47 Wjcr>mm. 

4 9 

50 ri^-h- 

5 0a l>7* 
5 1 

5 2 Hr^l/-* (^g^JffltK) 

5 3 A y-ty 4 v 

6 itlVY 

7 wm 

7a Mtot® 

9 mam® 
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